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It was known at an early date that numbers and numerical computation played
a major role in Babylonian social life and culture.1 It could hardly be
otherwise, given the importance of bureaucracy and bureaucratic control. None
the less it came as an immense surprise when it was discovered from the late
1920s onwards that the content of a number of tablets was mathematical in
the proper sense, that is, that they dealt with mathematical problems that went
beyond what could be anticipated as immediately necessary in accounting, area
determination, manpower calculations and (relevant only in the late period)
the description of planetary movements.2 That mathematics on this level of
virtuosity had been a Babylonian concern was indeed no historical necessity,
as eminently illustrated by the case of Ur III. Thanks to Eleanor Robson’s
doctoral work3 we now know how mathematics teaching looked in the context
of what was probably the most meticulous bureaucracy of world history: apart
from scratch pads with numerical computations, the only mathematical school
texts are model documents.4
* Roskilde University, P.O. Box 260, DK-4000 Roskilde, Denmark.
1 An inclusive bibliography of publications which elucidate this aspect of Mesopotamian
civilization is Friberg, J., “A Survey of Publications on Sumero-Akkadian Mathematics,
Metrology and Related Matters (1854–1982),” Department of Mathematics, Chalmers University
of Technology and the University of Göteborg No. 1982–17
2 This discovery and its impact is described pp. 1–10 in Høyrup, J., “Changing Trends in the
Historiography of Mesopotamian Mathematics: An Insider’s View,” History of Science 34 (1996),
1–32.
3 Robson, E., “Old Babylonian Coefficient Lists and the Wider Context of Mathematics in
Ancient Mesopotamia, 2100–1600 BC,” (Dissertation, submitted for D.Phil in Oriental Studies,
Wolfson College, Oxford, 1995), 204–207.
4 That no autonomous interest in mathematics was present in Ur III could be suspected from
indirect evidence, and seems to fit the particular situation of intellectual activity in the Ur III
context – cf. Høyrup, J., In Measure, Number, and Weight. Studies in Mathematics and Culture,
(New York, 1994), 61–63, 77–79. The coherence of the resulting picture (and the absence of
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Historians of mathematics were particularly struck by the Babylonian solution
of second-degree equations (and, as discovered during the 1930s, certain higher-
degree equations). They had supposed algebra to be an invention of medieval
India and Islam, somehow anticipated in Diophantos’s Arithmetic and the
“geometric algebra” of Elements II. The new discoveries led Neugebauer to
formulate the thesis, soon accepted as unquestioned orthodoxy until c. 1970,
that the “geometric algebra” was a translation of the results of Babylonian
algebra into the language of geometry – a translation that had become
mandatory after the discovery of irrationality.5
To a general public, unburdened by prejudice about the origin of algebra –
not least thus the general public of Assyriologists – it was and remained more
striking that even the theorem of Pythagoras appeared to have been known
in the Old Babylonian period.6 After all, the theorem was linked to Greek
mathematics not only by its name but also by the familiar anecdote, according
to which geschlachtet und verbrannt, Einhundert Ochsen had been the price
the famous philosopher paid to the gods for granting him the discovery.7
Since then, more than half a century has gone by, and the latest decades have
produced a new image of Mesopotamian mathematics. None the less – and
because this new picture has hardly reached the broader public – it may be
profitable to return to the question about the relation between the Greek
theorem and the knowledge of the Old Babylonian calculators.
The Greek theorem
Let us first look at the theorem and on the way it is proved in
Elements I.47. The theorem tells that the sum of [the areas of] the two squares
erected on the shorter sides of a right triangle equals [the area of] the square
erected on the hypotenuse. The proof runs as follows in paraphrase (see
later traces of any Neosumerian terminology for the formulation of problems) suggests that
the absence of problem texts from the UR III record is not due to the bad luck of excavations.
5 See Neugebauer, O., “Zur geometrischen Algebra (Studien zur Geschichte der antiken Algebra
III),” Quellen und Studien zur Geschichte der Mathematik, Astronomie und Physik. Abteilung
B: Studien 3 (1934–36), 245–259; and the discussion in Høyrup, “Changing Trends ...” (note
2), 10, 16f.
6 It was of course less astonishing that the theorem was used in texts from the Seleucid period.
For the same reason I shall leave the Seleucid texts aside in what follows.
7
“Vom pythagoreischen Lehrsatze,” in: Chamisso, Werke, (Berlin & Weimar, 51988), 209.
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Figure 1):8 The tri-
Figure 1.
angle is ABC, on whose
sides the squares AD,
AI and BF are erected;
AG is drawn parallel to
CF. According to Pos-
tulate 4, all right angles
are equal, whence
∠ACD = ∠BCF. More-
over, if equal magni-
tudes be added to
equals, equal magni-
tudes result (Common
Notion 2). Therefore, if
∠ACB be added to
∠ACD and ∠BCF, the
resulting angles ∠BCD
and ∠FCA will be
equal. By the definition
of the square (Defini-
tion 22), AC = CD and
CF = CB. Therefore,
the triangles ACF and BCD are equal (Proposition I.4). Further, since a triangle
is half the parallellogram contained by the same parallels and having the same
base (Proposition I.41), ACF is half rectangle CG, and BCD is half the square
AD, BAE being a straight line by the definition of a right angle (Definition
10) and parallel to CD by the definition of the square. Thus square AD equals
rectangle CG.
But AG is also parallel to BK, BK and CF being parallel. By similar
arguments we therefore get that square AI is equal to rectangle BG. Taken
together, rectangles BG and GC – which amount to nothing but the square
BF on the hypotenuse – thus equal the sum of the squares AD and AI on the
shorter sides.
All this is far removed from anything we know from Old Babylonian
mathematics (and even Seleucid mathematics, for that matter). It is a theorem,
whereas the cuneiform texts contain nothing but paradigmatic examples,
8 See, e.g., The Thirteen Books of Euclid’s Elements, trans. E. Heath, 3 vols. (Cambridge
& New York, 21926), I, 349f.
396 J. Høyrup
numerical determination of magnitudes, a few opaque attempts to formulate
a general computational rule, and a couple of didactical expositions of the
transformation of an equation. It deals with a triangle, whereas the basic
configuration of the Babylonians would be the rectangle. And it argues
explicitly about parallels, about the equality of angles and about other topics
for which nothing suggests that the Babylonians would possess as much as
a rudimentary terminology.
How is it then possible to claim that the Old Babylonian calculators (calling
Figure 2. The pole standing and leaned against the wall.
them “mathematicians” without further explanation is an anachronistic
misnomer) knew the “theorem of Pythagoras”?
The Old Babylonian
evidence
The claim is grounded
on eight texts, three of
which were known in the
1930s. The first of these is
the problem BM 85196,
obv. II.7–16.9 It deals
with a pole of length 30´
NINDAN,10 which at first
stands against a wall, and
whose upper end is then
lowered 6´ NINDAN (see
Figure 2). The distance
which the lower end
moves outwards is found
to be
= = 18´ NINDAN30´ 2 – (30´–6´ )2 30´ 2 –24´ 2
– in agreement with what I shall henceforth speak of as the “Pythagorean rule,”
since this is how it occurs here and elsewhere in the material. Next, the text
finds how much the upper end will descend if the lower end moves 18´ NINDAN
9 Ed., trans. O. Neugebauer, MKT II, 44, 47.
10 I use Thureau-Dangin’s transcription of the Babylonian sexagesimal place value numbers,
where ´, ´´ , etc. indicate decreasing and `, `` , etc. increasing sexagesimal orders of magnitude.
«°» (when needed) marks the order of simple integers – that is, n° = n. Orders of absolute
magnitude are my choice, when possible based on what seems reasonable: in the present case,
it seems more plausible that the length of the rod be 3 m than either 180 m or 5 cm.
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outwards, according to the same rule.
Figure 3. The circle of BM 85194 rev. I
33–43, with chord and descent.
The problem BM 85194, rev.
I.33–4311 deals with a circle and a
chord – see Figure 3. The perimeter
of the circle is told to be 1` NINDAN,
from which the diameter D is seen
without calculation to be 20 NINDAN;
moreover, the arrow is d = 2
NINDAN. The chord is then found as
D 2–(D–2d)2
– or rather, if we express ourselves
in terms that correspond to the text,
as the “equalside” (ÍB.SI8, the side of
the area if laid out as a square) of
(D)– (D–2d).12 Once again the
calculation presupposes the Pytha-
gorean rule, but it is based on a more sophisticated consideration – see the
diagram. In lines 39-43, the arrow is determined instead from the diameter
and the chord.
VAT 6598, rev. I.19–II.4 (#6–7 in the enumeration of TMB)13 treats of
a door with height h = 40´ NINDAN and width w = 10´ NINDAN. Two approxi-
mate formulae for the length of the diagonal are given:
d = in #6, d = in #7.h (w)
2h
h 2h (w)
11 Ed., trans. O. Neugebauer, MKT I, 148, 159f, cf. TMB, 32.
12 The analysis of the texts that leads forward to this interpretation – in particular to the
interpretation of šutaku¯lum (not šuta¯kulum, the reference being kullum and not aka¯lum; in the
present text written with the logogram NIGIN) is presented in Høyrup, J., “Algebra and Naive
Geometry. An Investigation of Some Basic Aspects of Old Babylonian Mathematical Thought,”
AoF 17 (1990), 27–69, 262–354.
13 Ed., trans. O. Neugebauer, MKT I, 279f, 282, cf. TMB, 130. A new edition and translation
of the tablet, joined with the fragment BM 96957, is found in Robson, op. cit. (note 3), 269–280.
Since the published version of this dissertation is still in press, I shall abstain from discussing
the other problems of the text.
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The formula of #6 is a fair (and familiar)
Figure 4. The probable geometrical
reasoning behind VAT 6598 #6.
approximation to
d = h 2 w 2
if d >> w, and can be argued from Figure 4:
The area (w) is distributed along two
sides of (h), that is, as two rectangles
(h, ).(w)
2h
If we neglect that the small shaded square
is missing, (h)+ (w) can thus be iden-
tified with
( ) ,h (w)
2h
and its square root with
Figure 5. A possible geometrical pro-
cedure behind VAT 6598 #7.
.h (w)
2h
The formula of #7 is not only much less
precise than that of #614 but also absurd
as it stands, adding a length and a volume
(problems were certainly constructed by
means of such operations, but in a formula
to be used in computations it makes no
sense). Neugebauer suggests15 that it is an
approximation to the formula
d = ,h 2w
2h
2h 2 w 2
in which the divisor 2h2+w2 is, firstly,
irregular and hence unhandy, and, secondly,
close to 1 (namely 55´). He suggests16 that
this formula will have been found as an approximation to the complementary
approximation
14 42´13´´ 20´´´ instead of 41´ 15´´ . The true value is 41´ 13´´ 51´´´ 48´´´´ ... .
15 MKT I, 286f.
16 Via a reference to Neugebauer, O., Vorgriechische Mathematik (Berlin, 1934), 35f.
